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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (110A, 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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mra^y^^y^t. 

X *) 7afy Afgr^Htr$ti5» 1 H t . 

IS 1 Sf<0r-^ U ^'x? fc IS 1 gfWffiggSfrf&B LT 

U lnfe^iP^T-^l/^x^*^^J5tL^2ISco 

r-* wvx^ t safes* i m<r)msm.frbtt&LtM 

[0001] 

iwnnmthtmmn *%m>mmii-?4 ?a 

7a* 7tif< S^/WI^TcUr -y?\ 
H (VLIW) £<&B^Si><0-C£&. 
[0002] 

[^*<0tt»] *HBfl(iVLIE (jgfttSr^lS, Very Long 
Instruction Word) ?t?:TD-feytf-&tXT-f l/fto 

m^ro-tyf (dsp) ^Ktcra^-ri.. .ros^o 

6*§£(CfcL SJgc^^-U-^^Mff^ (instruction 
level parallelism ILP) SrWffl-r^fig^t J: 

iLPtofiv^rri) ^-i^ a yji^tvLiwro-fe 
tyj£*Sflrc£$:i\ ^X^U^HfetfJMI (TLP) # 
ftbOfcf!|JMfigr&£*§£fc:(i. fi^ofttlLP&W^ 
SUffM^t^v ^*>tt&#&#T'# & C: 1 1 Uf LOT 
**. ^X^K;^tT««lt{i. loLXh^SftiLTt 
XJiifr^x U >y H SrR^cUff-r STo-fe v -?co 

£&tr. VLIWTo4ry^;*£&f«(i. ffltfgttlLP 
[0003] 

mLnm&zmizm*?, *<F>mr> r&mmmm (nu 

■ber crunching) j TT'J 3 >-(cMW=5:ifi!lc7)J: 

d^iffi^to, >v>-Tm&\<F>? z.7izmzimTi>& . ^ 



^^x^iaiS^SSlLPfcSLTvvSrv^ £»x 

fftco^Bg^L-cv^v^, m)^-^ 3 vtectos 

[0 0 04] C<^|SlS<i^3a^*ftT)R Offl*^. ft 
mmo l ooflHi. ^ y 9 y-mz X 6 r ffifwm 
W^3yrt4>vtmftftx*i?*-MzX&W&.Ta 

'/ ? 3 V'M yl^ftC#-VLIW|i(Cffl5 $ <y ? 

X§iut1gaxw«y HJrUfpil^VLIW^XT^Sr^L 

m&HZXT-i'jL-tl'Zil. *-«TDy / 5A*>»?(?) 
®WTX'm-cm&itti3tx r-U-Ai UTMf^it 

[0005] X-A-Xy--7 - 7D-fe7t ( -Tilte^ 

ktt-^s) izftLxu. mknmsj y?-V-7Z 

iZ, XhV-AA*^N^*<7x-y^^tt v <fc^T-B*» 
i^N^**. XtiSIS^Xh-^ (stall) -tS£T*A*> 

mx'tot. z<m&0>7a-b>y-mff&)mi±. *.>v 

S3.771,138^(C^$<lTV^. •b;UhyU-;y'fl!Uil^|g 
ZmmxmiZiXh 21*4f^7 7 t tc«t STo-tr y 
^$r**LTV^. Dy\'-hfl!s{cJ:S f2fi^-^y^ 

453^t^I^fi7 , D-fey^(Cj;S1SISXU-y H$-|5^ 

LT^£. T^oa-^oiiRVLIW^. 

(cJ:& rH^x^^^T-o-b y^k^rfej t^d 

&m>uEm?t*w&¥fm , 222. 790^ t mwimitzm 

<,ZLXK*Z. 

[0006] JnxT. VLIWTD-b >ymmzWE2&lZ& 

-t vyttB*m&Mzmz.& t . vLii*7)ii^T{igfls{c 

[0007] 
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x? t mmms^mm Lxrayy a#^<oh 

Or- 9 U ~J X 9 1 #81 Ucm 2 SfOtSiggg t £ ffiffl 

[0008] SSfflO-f-:? Py'X^ll AIM F¥#fc 
BlM FOM^fc¥#*>£>filj£$ft, ^socotai^ 

4 FOr-^i^fcAiM HiOtSl^afcWflkL. 
^2To^7A^'»^iiB^>f K(0f-?l/y^^t 
BiM FOfliig&at (cra^-TS . SB 2 KTtir- 
^7*o-b^li2ffl<0ttiLfcTo^5A^XM;- 

4 Ft BlM F»C®gfO^ ££tr. JBK-HT 
tt, Kfmfitgf&ijepi^x^A-tM F&#£«k OWW 

ztih. m2=e-wit. mm®\si;x9<r>A*n y 
[ooo9] r-^ra-t ^nt^jMsmwJxy 

2*- F*>4>l& 1 F'V^T'^ h . 

[0 0 10] KTtt. x-^ro-fey-m. # 

( 1 ) AIM H«Df-^l/xX^U^ F<9«8tgga 
Zmfkth&^t ( 2 ) B1M Y<r>T~9 \siSX9 k B 

in Yvm&mmzmtt&tii&kziiimzTjxrtv 

W£&miT2m2ti&QM<r)'r-fl'i;xirk&n<r> 

mgsimmtt stim i ^x y v -Mzm 
f-?rD-fe.yfli. miti!<frxYV-Aiz£ 
9&ffl$ft&B-*M YWT-fl/iSxfffMtWctf^L 

f-^7Dt7tli. BlM KOMISSR 
LT^fifSftSr-^To-te -y fcfilliSg 
S<0^^-$-#Sgtl»^^5:^O^2^>(. F U-A 

[00 11] T-^rn-t yHfli^Jrlgirrsro/ 
7A-**'J££tf. SBlt-FTtt. f-^7D*7 

1 Tafy A./;*; >?{zn&-t&&y-< 9tVXT 
U^y^^^h^vYffiiS^y^ yf-fh. % 
2*- FT'fcL r-^To-fe y-«m£5:<o-*M S'/i'T'X 
Wn 7y±*i)*)>9 tcN t* y F cotfir^* 7j7ff 
6. X(i. »2*-F"CUL T-?Ta±;WmiT 
u7yi±ii*7>9\,znyEi$hW2'e-, h«WJ7i7 
*U * 1 om2ra^7A^'>y^tc«K-r4N/2t'y 



Y^^y^y^-th. 

[0012] r-^To-b -ylNi, S 1 €S$X Y 0 -A 
X<im2^x F U-A<0fc*^a>a^*£gAfi.3, 

[0013] 

li, &ffi6xTa*v-*Xit(X>xknJtiT*y-x • A yx 

Y y* y FttTMS320C62x/C67x7 t $ V OTa-t -y^S- 

14. &(cx*lM. • 4 f y Ftt*><5> tfrlE^itT 

rTMS320C62x/067x CPUfc^-fe y F. 
Fj t r T MS320C62x/C67xSffigWSj £#«3?^V\ 

z<ommi&miz£<)&*tiz>. wmm&±. &.tt 

zivbxi±z<vme>mii%mgizi*®%izwt> 

[ o o 1 4 ] d i-cHifc^s i . cexwffiktp&$mm 

S (CPU) 1 0Q<7)n7t7u?yj±x^) \ 0 5tr 
-^p<t») leOiOSBMEL^Bd^^TOl,. £ 

C6x»iJt»VLIWTP-b y-9". -t%b*>AiH 

Y 1 3 OAtB^ Y 1 3 0BC021M F^Sdt Kg 
S^iTJtX^. AD-^f H 1 3 0AfcB-«M F 1 3 OB^U 

y^^7r-</H40Ai:140 BSr^tt. -JR(CC6x"C 
XYTZmfFfh. MIX. ZcoWgcora-tvim- 

mzittbfzmmGtmth. vyYVxrmw 

(113^5) TC» ^(i#-VLIWi: UT8ffl<^) 

C6xffl^T«m-<0VLIWi^N-y . y h fc l^f . 
[00 15] d^fU/^f/fa-Hgll 1 
7i7f • 7u7yJ»i]*jy9 (PC) &tf$WgSl 1 
OtcJ: OT Kl'X9fc.Mt*'i4r<y F«i. ro^A^ 
<U 1 0 5*»4>*^r ■< x^N'-yf-ZTn-Fi^ai 1 5 

(C7x-yf-$flS. ^T-f XA'yf-/r3-FS^ai 
1 5<idfL4.cOSS^^-S:T3-FL. XT-y'a-^ 
U figi(ctSr^J:0^$ixl»J:dfc^^«fl^a 
(S. L. MXtiD) fctM hAfaA^ftS. 8^ 
^T'*^^;^»)-f<XA-.y^$fL. ^ F104, 
mti£iW.btz 0 1 T'ftl. . 1M F 1 3 OAfc l 3 0B<ir 
0^5A^«£J)ig^-S^-(^ai 3 5At 1 3 5B£ 

ttie-t&^QSia 1 3 5A 
Xlil 35Mi7 xyy- ■ 7a?yM.ti1>?WfflW 
Siai 1 Olzt&jkLXW&TYUXfrbwyx-yl-Z 
ffltthZith. ffik*!&m±®l&*- ~7X78J/XTTmW: 
12 5X'¥t±?Z>. «&*#£fcfc*&. SJJii^vX^ 
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/X\mkW 1 1M tfc*£, g5t^S5:ffi 

zm. >UTy4y#s®gs.\ 2 0«. ro^5A* 

[0016] fHT<9ly(C. AIM F 1 3 OAXJiBlM F 
13 0 B±<7)#i£#ttra#ir S l/y^7r'f;H40A 
Xttl 4 0B*^-e<OP>-*x^5ia5rSaiX4»-y:S. Jd* 
X. l^*?^^4 5£:frLTlM FfcfcOlocO 
^Hl^> ; X^SaR')*^-C$)&. #1M HWHtTli-f 
-?>*'J 1 60£*3fU SUM Fl 3 0At 1 3 OB 

X9 1 5 0liC6xTcHr y»M 0 §<m&m\mhm 

[0017] znisArMt. m&tmx-* 

x-tcWMf. i miz i f v -A.<nfr£wmmx 
S)&. 02»i*%BB<7)iiii6fifii^0^-ra. mm?* 

• To^A^y^&ttfHlifilg 1 1 OAtRHS 
•ri>$J8PS&*<&AtM F 1 3 OAtBlM F 1 3 0B£t&{t 
htth, Tafy&X^V 1 0 5id>^^fa«7f 
/T3-FHS1 1 5£2o<Dtf-Ft>*>l>. 
*/\'-yf-/T3-FgMl 1 5li2o<7)gfr»-l 1 5At 
1 1 5MzftMZtvt:. #^E1 1 5At 1 1 SBWiifr 

^r^r? 2 1 7At 2 1 7B*gejn§^. ^rrr 

? 2 1 7At 2 1 7Bt2:&*AlM F 1 3 OAtBlM F 1 
3 0Bfcifr^£tt&-fS. X. #«&fil 3 5Btt7i -y 
f - • 7X377J»*r'y>?&V : fflmi 10 (01 ) 0)ftb 
0 tZ7 x <y • 7u?yJ±i} •» ?Rtf«lJ»gS 110 
B(Cfi£3-i.&. jDi.T. 7i7f -70^*^ 
?&tf$Q8Ml 1 0 At 1 1 OBcoTO^rTOffiWNM 
T^VtfSi, ggl2 0At 1 2 OBt LT, AIM 
FtB+M F<0M*t^St (-ffirfcl^ »g) LTV^ 
6. fgJtStgai 5 OAt 1 5 0Bt>|SHrc*>l». 
[00 18] C6xW^2ii^iJ:^tTV^*<, To 
■bv?\t2~>W±<7)mfk&tt (*>SSfc*H±5Uc*«i; 
-C*>**<ffit<2ll&6) £i,#8t*Tfirc*>&. C6xfc(i 

im ?/mf8tms.mm<r)3x fojme&axoJsuca&i/b 
«m Ftcws^fu &->m Y<7)m&mm%\zmrfi 
frhx-bh. *%,w<vmz uv^atwi, ssoaxtc 

«i&^&«Ol8iEISg<0fSr4*£tt&tt£4 * * £ t Kit 
©Sftfcu ( 1 5t*y b • *7-fey Ftt£u-FV*F 



[0019] 02 tcSSrrSTD-fe -y -tJiWTOi o iz 

1 1 OAt 1 1 0BO&*#* % rufyJx**. U 1 0 5 
(Clft»i2ffi;i?-Frt:£iVO>$ ) *^#^r-fX/\* 
yf-XTn-F^Sl 1 5At 1 1 5B^^W^y 
h (VLIH8^A^-y FOl/2) 5:7x-yf-^. ft^ 
Trr^SS2 1 7At 2 1 7Ni#<££A&tfBtM F'V 

#«Myw. &wc*im Fo-f-fXAy^&tf 

rn-FffeSl 1 5At 1 1 5«i rg^oj C6x{cJ;0 

mmm-^-y htmmz. *<r>m$m*H f 

fcT<XAy?-3*U> (AIM F<Dl8rtrt±At&fg&gSl. 
LI, MU StfDl'V B*4tttRCTOS2. L2. M2&W)2 

[0020] ^siru-b -yimt. ^SL-cv^v^ja 

^VX^&lXXrT^M 1 2 5«A-<f>f F 1 3 OASOffll^ 
iSXftBVJ F 1 3 0B$"lWUi/*X^<7)M^r*^9Bi^ 

vx^srgix?.. sna^vx^ii^T-riisi 2 5«i 

t'*>^cO^-f F*W*Sr#^3^TV^^5:«JfiL. 
ZtHZ^Xm&^^^-lh. F 1 3 0AtB^-f 
F 1 3 0B<0^* { m^$:ft^^ixTV^^. Hii 
X-^XfRVXTTmSl 2 5«Cltl^OSiJ)i^i£r®5t 
SWtLT. -^<0-t^f F#-e<OS«&*£5IJR9ffld> 
tf^-f F-C(iSiBi^»i<?jk$a&. «!O^i60i!-Cti-* 
F<0*tfiH2^£*!UI-f&. ^<0^, ^co^-f 
Fc0giJ2^-7X^^*i«QiE$^S. CKOSIIfeMi-eco 

^^cotcub^Kcom^zmtL^. wfi?>+M vm\ 
Tmm±m±*<vmi~?x9tLxi>wm-h. t%h 

[0021] 2r><7>V<< F(c^t<oa^C6x$lJffllW-^ 

7) 1M F^tf-Sr^LT^^v^J^^'X^tSa 
^ (X»iH4>*^>-XxABax»)) L«l;3t-r^^. 

: T F l^y/ • t- F£$"HSP1-.5.AMR ; felPSt/ 
X^r-f 7>$i)Wf y h££frCSRT\ -f-OfficOt' y h 
Jixu-y • FT<±#2ttfl:Sax»)lffflt:ai3Ri. ; 
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2mfcZ1\t&g\itt:\\ C67x -cji % 

[ 0 0 2 2 J .1,1 T-^T^T-? 2 1 7Afc 2 1 7B<0E) 

W F 1 3 0A#BtM F 1 3 0B^SJ?t-S^T<O«3Ji35 
Jt7r4*pR9£IfetYCA'W F 1 3 0A£giK-f£J: 
kffSfC B-»M Fife^r^7-^2 1 7B 
tt.r*i.S><9lI3£B-»M F2SiKfc£&-f A-»M K#fr 
T?75 2 1 7AliBlM FHKm H«R(^E«W- 

Wttoh. r 0 j £ r i j x« r i j £ r 0 j 

[0023] SrfcS^XJJ 1 mikwmWUiSxf 1 
5 0/Uyjl 5 0B<0o-F<0j:-5 3\ *SKB<0^Ji ; e- 

1 : 

tVh S3 

3 1 : #!t¥X h 'J -J±bt*X h 'J -AB£f+f* (± 

30: ^7r4/Pj^fcli91x9£tt& <t*-y h31 
•fey bB&DZt-Hy)) 

29: 3c£7T'f/P§ji.*iHt§* (h' y h3 

2 8: £X h 0 -AAfc^X h U -AB£ttf& Okitf 

2 7 : wsLx-AT-rmmztt® ( ow^s^x^m 

*JiBM 

2 6-16: f V) 

15-0: Slja^Xf T • t'y K IERfclffll 

W^'A^tcJ; OSlii^a 0 1 h' y h ( r o j «A-»M F 
1 3 0 (>ix, r i j JiBtM F 1 3 OB^i. £> 

[0024] SiBi^XrT • -?XjHiZZX'ii lh' 7 h 
• t LX5-ltztf. %mt LX$\&*%*)2 h' y 

kovx^ h&m^mx'h k> . -e^^ss 1 tv h *<a 

F^*t*£SIWU S2b'7 h#*BlM F^<Dig 

[0025] WTfcL *%BJ3t J; 9£j€£*U:C6x^;*. 
fA* 1 ', 0 1 J; 9 &Jil-£7)PCfc- FT#-S>.X1' 
•y K£3lWm^^@2»e£,SJ:d$:2flPC*-F 

U dfl*'4>*l>SOSiJWS?5«3-FS-||ffLSiia^^ 



[0026] &$)tZ7a?yMi^ To-fey 
tr. H— ^^tfiiA&W-f H • 
^t-Frn^A^^y^fi^ig^-i,. 

70/5 Atiil^- U J"'* ? AMRfc CSR»] 

mVi/XfnfmZkiU YVrnVVX? l 5 OAXliB 

im mwi'z'Xti soBof^a^ne— 

[0027] #JgLfcAtM H 1 3 OAtBlM F 1 3 OB 
•TS. JlfLc7)lo<7)^Hi. «fc£3-F xh'J-A 

fimmuzsxffti® (mzm) sr^n-rs^^^ 
Mzk&ftmm£.<r>-&tLxmizixh. wm^i; 

F«^-iOjtftSS:^<0*^^fif-rs. 
[0028] OTi±iec&loa^U^^T\ XbT 

yyjvmii/isxfntn+D zigszix^t. xo 
mmcr>mitf&m:t$&. xhr y^ivm^^ix 

h74M^(l/^?n. n+1. n+2&t^n + 

3) iztismffcx-hh. 

f • xhu-AcoTFuxiSriss, Wz^mm/m 

2. r^gtj $iJ»^>-'x^(c-e<o»r^^Si$i|ffli/SiJji 

^xxr*jffliM^o-F <^^si«t^=mTo2o<o 

: J^>r\t r*ITj tS^^*^!)) . Aif-< FtcA 
M • X b 'J-AA.o^yri:^ B 

■^'f FtCB-9-^f F#«3- F • X h U-A^W)^ 

ROa (A1f-f HiafflU^'X^O) fcRlaSr^^'J 
COold_tsk_GRs(CXhTr7^ . R0bfcRlb5rA 

3. AMR$WU^A?OrtS£R0bM*f!L ROafcRlatOfr 
!t=5rfi^o-F^^ff (H7(-4^^;U*^) . RO 
bt Rlb^frJt^fi^D- F ?r^ff. 

4. CSRSWU^'X^rt^Rlly^KL R0b<Ort§?rA 
-t-f K<0AMR^#S), R2atR3a5-XhT^7;U. R2btR3 

5. lERipJ^U^'X^cOrtg^ROb^K,^ R0b<7)|*)g$:A 
FOCSR^IS. R6b^R2a^i), R0btRlb$-^t 

i) tf>CU _re&.save^7. FT^7^. R4atR5a5rX hT/ 
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6. ISTP^W^^^<7)rt§$rRlb^i6. R7b$-R3a^ 

R6atR7a$r^hT^y;k R4bfcR5b£x FT^T* 

>\>. 

7. R0bfcRlb£**y«9 (Ctl_reg_save+8) FT 
y?iU. R2a£R3a£XFT^:7>. (H[g!WiR6bfcR7 
b) 

8. C£T^>»i#j«*-FTf|fr4>. 
[0029] WiW-f F#Jji-OX.U -y FfC|?|&£-£ 

tih. j&d ru^ y^-imm^lxh 

y^&V$!lt^gl 1 OAXIil 1 0fe5*5|§«<-*\ X 
te r *S£j ftCffl&M H {mm*?*? • 1M F ) 

i o o 3 o j mi L^mmxMTu^yMmmwj 
ttm^-px-mff Lz^^mzit, Ta-t ymi®m 

WX9<r>~?X9 ■ aZ-0)*£ffif}-rhc\tlZTmZ 
tvtzw jfcfc. #«*-F£asfc«*(cli, gfii^xfr 

#8FE- FWW)iH»fiKfiSfc*f LT i>ZtUif83r.TZ> . 
[00 3 1 J 2tt#Stiaij& t «ft;S*Ut«£. . 

ffi&tz>zttfm*i^ztt,zimztiK\,\ wmcom 

tMt4mm<r)48tftZA. B. C. Dt^Oc. 2tt 
ttm<?)®.&it&mifBtCt). MCtDXlUtBCDT'hZ. 
&.->XTn-b vV-* 2XU3 (AB/C/D, A/BC/DX<iA/B/ 
CD) Xli4miZftm?%h. JtJSLT. 4ft<0^ 

4®mmuz£m*i>mf&)2#:xtt3&B£ 

[0032] tt®<7) 1 OWfta&figf£tt06x7-*ir? 
(predication) T'fcl.. LnHifc^TkL Clfc. 

4.a#)U=i03«fc*rK:affL, 7o-byi)-cD2-»M 

31115: *IBEfc-f l>. Zcomii. A^M YWZWisX? 
ff)\r>ti<-*£ P iZ 3 ftT V > |> stf-ju L < fltf. 0T v -v > 
TO J: dfr&tg (predicated) g|g) . BlM Hli0r^ 



•Srcfah. ztiitt>*>*>A,> 2mfx?ff)$i&xb t J 
-^m^izmtzm^U SUzMzmrfhfrXlta 

-v<Dz.<D&jwmT tx^miza^< t h&izm 

tLT-emzLlZWJXttimLTWjh^-YX 
Fy-A*<A-*M h'-CUffLT^T. <fcWC8-»M YW 
VX9*? 'J T L1z1zV>H — TS- JilflgHtlJT Li ofc 

4^<fcfcX&7r4*4K&a&£il:U 58£Uy§£ 
C9W (SIS*) fc«Wt*ikfcT*4. 

[0033] mm&mn i ^<^it m^sx f y 

i. 03 (±) £04 (T) li. 4MB*-F-C. 

F y-AjWftrfWM FT^jmiffLTV^iafc-^ 

^ FT^W^-^n-F XFy-A^a-C^I 

h. tm&mtcthztu.. mw^-ycoxFy-A 

<9A1M I««**«0!itf«HW-'f ?A>X-mrL. B^ F 

&^£mz7 : 4XJ-i-yi~-5imx'f>&tm%.-tz>t. b 
*h m£&T§fc%#ftwH x<n (4^) mzm 

[oo34] *$mma&imui;xf 5 2Mtet 

-> ; AtBkv ? x^7T^;l^)||*<7)r}e-$-^i: L» 
-HfttiM *-vB-»M FJi-fttSS-OB*)-^ F • PxX 
^r-frt'fcM!*:-*-*) . ®.->X-1i<ri+r4 Y<ovm 
Vl/X97T4)V<r>*r4Xtf2fettt:h. ifz. 3SHl^ 
i^'x^ 7 r -f 0 . Sa^Sl/ai5oSi**^b 
U #->f^-y<0t^ FT'Ji-ecOii^tStgS-^-r 

Bi-f jt-i? ■ *m ¥vwnPFSE¥mt iximzti 

h. *- : J<r)V4 FT'Ji. fA-t^f F j -t-f 
B$t^-TS3<ll7T-f;Wimi TB-t^ Fj £*&U 

[0035] 4 K^ffll^cO-^-f FA^A, 

x?vta /urtS5 3 v—tz»&m<hh t^o &X\ 
*m&mitttmLz2uzm&z>mt?h. xnwi% 
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-»m newt. mmmfcmwz*i-Lx&-4 *- 

H<iiiiS<7)B7r'f;KW*>0tcC7r'f^iJrT 

WJ* 9 7 r 4 /USr&tfXIi 3 1— T 4«Wi«rfc 
[0036] &3fc<7>$£fc H«fc£*Ha£eii* fc'*>*> 

3g£*i1\ 2o^ffir^xhy-A(i^?$r«riSfc1-SJ: 

[0 0 3 7] m3£m&t. XmSkMltTafyJ***: 
l> 1 0 5^tf> r2«j 7 > ?-fcX«>g£tt*jga'f-*i > 24> 
*flH6*S*. T^-bX@5feJ^ia53 0 3 

**MT?.?"eytit#iM ^/ve^s^^y f ( 2 

5 6b*yF) fcatfrt"*. £<9f^ti*Oflfi08l»tilfR 

tmzm*M f 1 1 oAt 1 1 0BH7*7t • 70/ 

?2**l<»fRV#m$imi 1 OAfc 1 1 0B£»T. # 
^^iPTif^^W^ FaMM*'*** F ■ 7x-yf-£ 

X, «*4?A*:iMKBfcK-^0>/'C$r*hfcf§4. 

IVfctf), FIFOA* 7 r##<r^l3 0 7Afc 3 0 7Bt L 
TS"»M KCftf?6*U :»A* 7 7r l jly/li#t'f F 
• 7x -yf- • T-O^A^^y^S^fflffeai 1 OA 
k 1 1 OBcOSJfflTFtCi)!,. dO8<07-'j7x ?f-tt3 
tt8*^Vvc&»T*9, Jm«tH*>2*>K-Mfc 

[0038]W«l«t. fftffittUffilldlffll 
r #8tj 1M FT\ F<i r#-> M- 
i^'j 1M FT** ) kS*ttk:Hirc, «3 2 2Mi. 
ISfflVfrVrv FSrfflSU .r*!* raj#«oj C6x 

T^-mmi l 5FfyO|5]S&£f|jjcri>. B1M KfcH 
^LT*&SiJa^vX^ • XxTlftai 2 5<i«H±# 

[0039] A-«M F(i*<D®l&£WT<oaHr. 

te3SLT^I>. GGTyr? 2 1 7A<i. ffe^/^y F 
SrAtM F • >^-y F 3 1 8AiB-"M H • >*Jr y F 3 1 
8Bfcy-h-rSttllO«^y-h • T^7-h^S3 1 
7\z£*)W&thixfz. ntX. hh^^^z^. 

tat'y b^Mwrhzki-tti^^ryrbuzzx 



0-15<iAlM F • l^'X^-M/KTH 6-3 IT' 

FPkmmzmKt&mat'v h#&**vbt'Vrv 

b>t><r)®«<r)&ti>4HzmaZti. ®.->X'^v bit 

bi kf&fiZtlh. ®l«ifeS3 1 9(iAiM 
VXm (B' fcBffcfll*) F • -V-f 9MfZ.W4 

ig^rfS. v;H-7-P?-9-3 2 1 {U0»ifta3 1 9<7)©J 
WTTA-9->f HXJ1B" "t-f H • /N'^ y M 3 1 8AX»i 
3 1 8B) (Dk'hbfr&mRth. SXLWdry m 

AIM H • y\'^ y hfcB' -»M H • y\-^ y h*«A^ b' ■ 
4*-V- y^-y b<T)Wk^th. A^>f FliiM ^ 
h'-y F£-t -y h LTV^V^ffiiO^A-ir ^ b t 

yumfi^-ryx r ^a, b 1 % a. a n b' v j 

(C«LT^*X<±^T<0A^^ W«y-» FSrS&SL 
tz&ilzft&l. ^.thmco^—yyxa r^A, b' . 
B' . A. B' X\ ZtM* £XW *H Hi^W< 
^•y h^HifiLh^B" -t>f K^t-5=3:3!p'S J 'N-7--y h 

£&<mz?&ktz>. hhb^iMis-rywwxtf 

lHUJLt%^LdS. -^r^ r^A. B' , B* % B' , 
V. B' . A, B' „ A. A. A. B' (Oio^- 

[0040] WT^iTO-fe y^*<0^«0ac0g£h. 
H^^L. izmG&&ZZh£.mc?h. 

(5fe»-fit) Tn-b y-9-SrJnMtcSft^A^L. r m- 

*»$r^. itimizmmtt: r#«3- FBlT-f Fj 
^0«»<7)®f^il<i, ¥#<0tM FO -y^ k 

<7>4¥ft ( 4 ) F?>*i<0g£fT.£5cf . ?>J r ii 

^coC6xS£h.j t n$.-4X-iSW>( Fj OS^fcWH* 

(gf7D-fe7tt) ftX'&'nlzmfiZtih 

— ' f ^-v • tM Ftc<0A®ffl) 
mil¥:A,, A 12 {B,, A 13 ) B u (B 13 B 14 } A 14 
W,m : <A n B 21 Aj : B 22 } A 23 {A 24 Bj 3 B 24 ) 
[*11 
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[0041] ±M<n$kx\ a^bim Yfattmzmxrt 
F J: 9 iSH^offltilifftcJK .1 t . 

mft-t&) 7a-k-yW>mtlA!iim%m-£< l z 

[0042] C6xT'564i1--5Pt-^^ h-;Hi^ty - 
v is *b LXtmZtltzi§&*V -y v-a • S^^rt 

JjUc^S. LfrLtcWh. Zh-Mzm-tlVR')2*H 

vz&ikizftm-&c\ti>*jt&x\ z<o^~u<nm(o 

Xb-Mt®%lzmWL%\\ 

[ o o 4 3 1 im&smtmt mfti&m2m&Mcoz 

A Xw&SLa- V ■ xh'J -&*&H X<V$mx V V 
-At LXk*M KJbfc ro-/Uj T&fctf><0#fi£;v\ 

X-xh'J-Am:t5r<ML. *<0JSHB-»M 

1 . 7-o-fe y-9-2 0 OA^t- H TUff L 
T ^4 B#{c ? $ ft&i^SiJ&^SSx £ . 

2. giJS^vj^&tfXxTf&JIl 2 5tJ:0, To-fe 
•y-^2 0 0»i±ieHJ6«?llT'feaL<: i 3 izttf&i- F^ 

1 3 0A^3e-$fl&. AIM K • 7 I »f-7D7'7 



S^^'^LTV^iaA^ F 1 3 OMtX h —)V~th . 

3. B^->f H • 7i7f • 7*0^7A^^y^ai^«lffll 
f&Sl 1 0MZimW%W&&\>Vy ■ TFWXtfo 

#XVT>7>\'*-ftLX)l>-1->Z^ AIM F<0XU 

[0044] ^^(0V7h-)i7 (^sr*>*>. mm 

mX^-TJ yfisXr-J*. RTOS) 

t*&£ . h 1 3 oB^ruxyr h Lfcv^J 
ii . -e^ffijio/h? a ^ tmrnzmrt h <r>x-%\ m 

0. AIM Kl 3 OAcoro-b y^frfffe^L^mtf'Sr 

[004 5] maseo^ay^^zm^Xhl. =5rff=3r 
/i>c:/i.(i2ocoM : SrSS^^3-K • xmj-a 
-fXX^^X) t3aorn-b^-^|£ 
#8tU:2^0^-«M K. ^gtL^lfflco^^ Kt 1 

XhV-MZ#®L. UihK^mtXmnL. tt^X 

[0046] na^ia^^^-x i vy^xT-ui.. ±v 
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[004 7]*BB«BSTie3iL^WtClrai.T. $4»fcf6 

[0048] m.commzm tx mzwFnmz m*-? 
h. 

( 1 ) m&$>$mT-9ru*Lvwzt5\rc. ^f- 
?u~>'x?t. m®.®&$iWt, Wtcru?yW7y 
ft. i£f-^7at7t(i, Tu^yKii 
Vy9<m%<?>l><r><ryffl9tTX\ T-'fUiSxfcomiR. 
Ztl&h?>tffi^W<^1RZtltit>Mz£*)7n7y 

AGGtfmztiim h t . is i p^x-^ i^* 
x? t i ^«si^ig^<£ffl ltsi i ro^A*-) 
yfWTary&ft&rmTZ&mi. mm i S¥<ox 

la^ 1 fiPOfiH^IS*^^ Lfc&28f^8fE3£S£<!g 
Jfl LTIS2 A* »>y ^i<rn/7 A^OIHt 

( 2 ) IPS 1 JRfe^coe^iSr^T-^T'n-b yiregti 
T - ItSr-? UiSxf&mtT—? V iSx?<VtttcD 
AIM FtSS:T-^PvX^<7)^^<^«-giL3t«<OB-9- 

A»fefi!«$<t, SilTO^A^y^JiAlM H • r 

-*i^'x?fcAiM Ktsiggmt cress u m2ra 

/^Atf^y^iB+M K • -f-^l^X^fcBlM 

2o<7)ai4L3tTD^7A^x h v-j*£mmzxm 

mvii'i'xf mi^-vTitT-fu'Jxf 
tffi&mnmEi&zK 1 1, i wrmwwx?™ 

*H F&iHz*. OMWZ ti. SfS2*-KTttAlM K • 

t — ^ i^^^ tfitf-i mnt£m<?>®mi'j?z< 1 1 

HB^MWW^^OA-t-f YUWzi.mm^tx.. bit 

< 1 1 immmvvxtom* mhnzj: omwz 

ill. jtsft^iSr-^rn-b y^. 
[0049] ( 4 ) gi 2 *mm<D&fk$iGmT-' ~ 9 TU 

ss i twva^^cj: mmztLhimT—rT 



£&OSS 1 &&x h V -ACJ5&U AIM H • r-* 
l^'x^fcAiM K8ggggS£&fflLT9lfTS*U 82 
t-KT, ^27-o^7A^»»^tJ:9$iJ»$ns«j 

gtr-^ rn-b y t &timm<D¥# t tmtt 

£ife^*£Mr^2fSr<frXHJ-AW6gU B-IM 
( 5 ) ^2«£«<0i@^^T-5'7-n-fe rWcgti 

^X V y-A(Cfi5^L . ( 1 ) A^H H • T-9 V =JX 

?tw4 vmegkEzmk-th^t ( 2 ) b^ k • 
mzT-<x'*yi-fhzt£xt)A*M HflnasE^tt 

T. Z^\,z7-?7x3*~,V<rffltom<r>tii^$:W&?h 

iVX'TuVyJ**^ y *^Nb'-y */ f- 

T\ mi7*D^7A^»»^(C:^j51-47*O^A^ : E: 
U*>/i>Nh'>y K0^7i >y^U ^27o/7A* 
VyfiZttm-f&TafyJ***: y*^Nt'y h<0^ 
£7x>y?-$-S. S@fttf&^T-^TD-b.y-t. 
[0050] (7) lg5«iei8^i®giSr^T-^ra 
-fe-y^tCiJ^T. SMC T-?TD4r>y-»f<Oiglt8ffl<0 
^SriaiifST-o^vA^^y 5r#^, ©l^E- 

^7x7fL JB2*-H-C, r-^T-o-b-y-tJjm 

1 -ruyy h.i]^v9\,znm-hrxiy : yK^ y *>t 
y^tc«i5-r4ru^5A^*y*^N/2t'y 

( 8 ) ^2 JSteiK<0i@^^iST-^7-o-fe vVizti^ 

l±-Yl<rm<r)mi.li$i$lzS.mmtil> . e« 
^ISr-^7"o-byif. 

( 9 ) SfS8JBIfi®Oj@ft^l§x-?rn-t y-y-^tjv^ 
T. ^l$iJ«^^^rtcoj5r^atc^lffl^t- y 
IBeLTr-^TD-fe 1 Hi: 1^2^- Kfc 

<m*wmt. wumvusitx? ?wm%®.m<D% 1 « 

<0t' y ha^cOl&lfflOt'-/ hH-JrKiSLTT-^TD 
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(10) ^8«ieKOj@^<fe^T-^7-D-b -yfiZH 

ivt, r-^rn* y^i«-J5l^r^<7)|||Tmclglt- 

(in m2im8wm&tiiGmT-f7-a*>ywzti 
v vc . z biz. mi fait * h y -ax«« 2 iSrs-;*. h y 

[005 1] (12) *Wmm>LT~'?l'i>A? 1 4 
OA. 14 0Bfc. IgStSlggSl 3 OA. 13 0Bfc.}g 
tfcrafyA.XVy? 1 1 OA. 11 OBfc££tfjEIj|ift 
$MT—?7a-tvVT'b>0. S51X«&2*-KO£:' 

-^TO-fe y^im-^^Xhy-A$r||tT-rS. SB2 
t-KT<i. r-^7"n-fe-y^i2o(0JteL>tra^ 

15&LTi>J:^. f-^7n*7tll ( 1 ) 

AIM H • r-*U5*X*fcAlM K«|gilEiSr#^^S 
tSKi-fc < 2 ) B-»M F - -f-^l^'X? iBiM K«St^l 

9. AIM H«I^IS$rffifflLT^x-^Tn-fe.y^ 
#fl3-f s^^^-D® 1 ffr<£x h y -Ate&g LT t> «fc 
m^-KTJi. T-:?7^*-yim#lM:?^T- 
Ht7hfl*fS7x7ft4. SS2*-K-Cli. r- 
^7ot -yWi^eScOiM ? 7^T3^^<OT^:J'7i> l ;^r'/- 
y?^H«9Nt••y b^^Sr7x -yf-f 6*\ X(i^l& 
i/®2ra^7A^'»'^<0#>?<7)N/2b* y h£7x 
•yf-LTi<fcV\ T-^TU-fe-y-Wi^tlHfXby- 



X?$9»f&81 2 5 ££tr. 

[01 ] SKS«tfcV>Tfa»<0VLIWTa-b-y1>-^T' 

m2 ) *%h^ i mmmzm^Tzmztitim 1 <rrr 
y *r<?> 7u ••/ 9 tm-et> s . 

[03 ] *80j0£ttr&tt0tt: J: D3Sg$*U:0 1 cor 
O-b-y^i^f*!.. 

[04 ] *f|BJ<7)^||J|WcJ: 9££$fi.*01 W 
100 CPU 

105 rnm^ty 

160 f-^t'J 
13 OA A-*MK 

13 0B BiM H 

S. L. M. D &fiEi£S 

14 OA. 14 0B l>i?X?yT4)V 

1 1 0. 1 1 OA. 1 1 0B 7i yf ■70/7^') 

115. 115A. 115B 6^fa/<7f/f3- 
F§SS 

13 5A. 13 5B ftmiW- 

125 sterns 
120 >UT?4>wmm 

145 U^^3eH?S 

15 0. 15 OA. 15 0B fflWUiSA? 

2 1 7A. 2 1 7B ^T?7f 
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